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5 mm* K*~/\smm&&<D3imzLmx-rz> ^ t z> mmw^ 11-08025 
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- 1 2 8 9 2 4 W\ W^S^Ai^o^^MS^^^^Jg-r^^i:^ 

15 $*S*ife (#M 2000-44626 -JHfcfft) raffiffifcWtBS&SlAi-* r. 

iiAn^y<D^ifei ttt^fi/T^t^b^tiSfeliSfe (#51 2000 

- 3 4 4 8 3 l-g^R) SriB^Ufcio «E*9!fcJ:*Ltf, 

•cft^oteaaSWfc J: 5m^(fT?<7)#io • fl&HtMJ& 3rfiJ/8 bfd^-?fe (wo 99/ 
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15 M^Stb^^/^M-n-^!)^^ Matyjaszewskib, S?* — TV^ 
•t^'T^^y ytxr^f- (J. Am. Chem. Soc. 
) 1 9 9 5#, 1 1 7#, 5 6 1 41, -r* l/^a.— ;1/X (Ma c r omo 
lecules) 199 5*fs 2 8#, 7 90 11, iNfrn^;* (S c i e n c 
e) 1 9 9 6^ 2 7 2t, 8 6 61, WO 96/30421 -5§-4^g, WO 9 7 
20 /1 8 24 7 -5§-<&#> WO 98/01480 -5§-<k$&, WO 98/40415 

awamo t o £>, •x'^n^l/df»-/VX (Macromole 
cules) 1 9 9 5f , 2 8t, 172 11, #i¥9- 2 0 8 6 1 6t^, 
#0B5p8-4 111 7^«/ji^^tf b*L5o 

25 d ^y^^rlTt 5f y ^® (0!I>U:£, a^o^^?:ft5*^ 

C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 , 
C 6 H 5 -C (X) (CH 3 ) 2 
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R 3 -C (H) (X) -C0 2 R\ 
R 3 -C (CH 3 ) (X) -C0 2 R\ 
R 3 -C (H) (X) -C (O) R\ 
5 R 3 -C (CH 3 ) (X) -C (O) R\ 

R 3 -C 6 H 4 -S0 2 X 

;^—< D ^&W)7i?*^M&$:ft0Z.bK£<9. —AW (A) -e3c£*b5g£ 
15 -C (R 1 ) (R 2 ) (X) (A) 

7j<ir 0 xnm.m. ^mxi** vm*^ir 0 ) 

Rj£ttWIB*4\ «<D±0«i;i-AW (A) T?*§tL«ai«r*i-«tf^* 

7/u&-/um&^%#m^K7^fc®kvxtem%.£ti-f. m*-&. —aw 

(2) icm^M7k$:^1rZh<Dft&m&ti'2>o 
R 6 R 7 C (X) -R 8 -R 9 -C (R 5 ) =CH 2 (2) 
(5£«K R 8 r***, *fctt^^36. R<\ R 7 te7R*> *fctt, ^*fcl~2 
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ftS^jSJMfUfcfc^ R 8 i^x ~C (O) O- (^XT^m s -C (O) - ( 
•^rbS) x £fcteo - , m-, p-7i=W^l> R 9 f*E^^^ £fcte£tKf 
|1~20© 2i©tiit 1 fi£li©x-r;^^A;t^t ^Vn % Xte 

5 mm, Mm. £fc**a 

Sm^R 6 > R 7 <DM:ftmbVXte. tK^x ^f/H^ n-^ntr 

10 LTH, 

XCH 2 C (O) O (CH 2 ) n CH=CH 2 . 
H 3 CC (H) (X) C (O) O (CH 2 ) n CH = CH 2 , 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n CH=CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH=CH 2 , 



XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 > 




^^r^C0 2 (CH 2 )nCH=CH2 
X 




^C0 2 (CH 2 )n-0-(CH2)mCH=CH2 
X 
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(±ia<D^^cjoVNT, xr***, lis *fctta*** n»i-2o©ifc 

m»0~2 0<D^i&) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH=CH 2 , 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 , 
5 o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2> 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 . 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) B -0- (CH 2 ) m - 
CH = CH 2 > 

10 o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 
) m CH=CH 2 , 

m{30~2 OOlt) 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
15 o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=C 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH=C 
20 H 2 . 

o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) 
m — CH=CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) .-O- (C 
H 2 ) m -CH = CH 2 , 
25 (±&<D&&.\ZL&^X. XW&m. A** IZtcteBVm, nlil-2 0Otfc 

H 2 C = C (R 5 ) -R 9 ~C (R 6 ) (X) -R 10 -R 7 (3) 
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R\ R\ R 7 x R 9 . X»Ji|B^PC> R 10 «, tt&tir£\ -C (O 
) o- (=^^T^m x -C (O) - (^bS) x *fcf*x o-, m-, p-7 

R 8 «E^^x *fcliMl~2 0©2iOtiI (l"ffi»Jt0>3L-5VV 
irUTC (O) oi^7i^wyI^^ft5Mtt^fUfe^<^ i£g8££"t? 

io fc^c, R io £b-mc (o) os, c (o) y^^u^mtm^^\ 
— ^ (3) ©-fb^*«r*ffttfcf9*i-**fewf% 

CH 2 = CHCH 2 X, 

CH 2 = C (CH 3 ) CH 2 X, 

CH 2 =CHC (H) (X) CH 3 . CH 2 = C (CH.) C (H) (X) CH 3 x 
15 CH 2 = CHC (X) (CH,) 2 x CH 2 = CHC (H) (X) C 2 H 5 , 
CH 2 = CHC (H) (X) CH (CH 3 ) 2 x 

CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 6 H 5> 
CH 2 = CHCH 2 C (H) (X) -C0 2 Rx 
CH 2 = CH (CH 2 ) 2 C (H) (X) -C0 2 Rx 
20 CH 2 = CH (CH 2 ) 3 C (H) (X) -C0 2 R, 
CH 2 =CH (CH 2 ) 8 C (H) (X) -C0 2 Rx 
CH 2 = CHCH 2 C (H) (X) -C 6 H 5% 
CH 2 = CH (CH 2 ) 2 C (H) (X) -C 6 H 5 x 
CH 2 = CH (CH 2 ) 3 C (H) (X) -C 6 H 5 . 

T;v^;H> 7D-^S, 77/^^S) 

o-, m-, p-CH 2 = CH- (CH 2 ) n -C 6 H 4 -S0 2 X N 
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o-, m-, p-CH 2 = CH- (CH 2 ) n -0-C 6 H 4 - S 0 2 X, 

5 (4) iz^irmmi&^-tzhvtimTFtstiZo 

R 6 R 7 C (X) -R 8 -R 9 -C (H) (R 5 ) CH 2 - [Si (R 11 ) 2 _ b (Y 
) b O] m -S i (R 1 2 ) 8 _. (Y) . (4) 
(5£«K R 5 N R<\ R 7 % R<\ R 9 x Xtt±BfcPIC. R x \ R 12 «, Wf*L 
^itl~2 0©7;^E 7!)-;H^ (R' ) 3 

10 SiO- (R' li^*ICl~2 0<DHffi(D^b7K*«-efco-C, 3i©R' ttP 

^b, R^fcteR 12 ;^^^^^^ Z:tih\*Wl— tfeott £< > 

-f-?)i:t^tve>^-'T^o-ct ) J;<x ^oWT^<3:V\ a&0, 1, 2, 
15 £fc«:3£ N bteO, 1, *fd^2^i- 0 mteO~l 9 ©SIT? 5 „ 

fcfcU a+mb^lT*fc5^i^t5t©tt5) 

-#5£ (4) <Dfc&M%M:fcmm7F-tZ>teto&, 
XCH 2 C (O) O (CH 2 ) n Si (OCH 3 ) 3 x 
CH 3 C (H) (X) C (O) O (CH 2 ) n S i (OCH 3 ) 3 , 
20 (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (OCH 3 ) 3> 
XCH 2 C (O) O (CH 2 ) n Si (CH 3 ) (OCH 3 ) 2> 
CH 3 C (H) (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 , 

(CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 , 

(ilBCO^^VN-C, X^^x H*. n(i0~2 0©lt) 

25 XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 

H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 ^ 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 

) a> 
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XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (CH,) (OCH 3 ) z , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m - S i (CH 3 ) (O 

CH3) 2> 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m - S i (CH 3 ) (O 
5 CH 3 ) 2 > 

CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m - S i (CH 3 
) (OCH 3 ) 2 , 

~2 0 (D^WO 

10 o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 . 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 

) 3. 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) 3 . 

15 o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) 3 , 

o, m, p-CH 3 CH 2 G (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 

) 3> 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) a -Q- (CH,) 3 Si (OCH 3 ) 



3» 



20 o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S 
i (OCH 3 ) 3 . 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH,) 2 -0- (CH, 
) 3 S i (OCH 3 ) 3 x 

o, m, p-XCH 2 -C 6 H 4 -0- (CH,) 3 Si (OCH 3 ) 3 , 
25 o, m, p-CH 3 C (H) (X) -C 6 H 4 -Q- (CH,) 3 Si (OCH 3 ) 



3"> 



o, m, p-CH,CH,C (H) (X) -C 6 H 4 -0- (CH,) 3 -Si (O 

CH 3 ) 3 x 

o, m, p-XCH,-C 6 H 4 -0- (CH,) .-O- (CH,) a -Si (O 
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CHg) 3\ 

o, m, p — C H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 
3 S i (OCH 3 ) 3- 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- '(CH 2 ) 2 -0- (C 
5 H 2 ) 3 S i (OCH3) 3 , 

10 (R 1 2 ) 3 _ a (Y) a S i - COS i (R 11 ) 2 _ b (Y) b ] m -CH 2 -C (H 
) (R 5 ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (5) 

<5£* % R\ R 7 n R 8 , R 9 ^ R 1 °n R x \ R 12 . a. b, m. X, Ytt_blB 
121 PC) 

15 (CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , 

(CHgO) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 3 Si (CH 2 ) 2 C (H) (X) -C0 2 Rs 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH3O) 3 Si (CH 2 ) 3 C (H) (X) -C0 2 R, 

20 (CH3O) 2 (CH 3 ) S i (CH 2 ) 3 C (H) (X) -C0 2 R, 
(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 R. 
(CH3O) 3 Si (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 9 C (H) (X) -C0 2 Rx 

25 (CH3O) 3 Si (CH 2 ) 3 C (H) (X) -C 6 H 5 , 

(CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H 5X 
(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
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5 HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

f 1~20 ©7;w^^Sx 7 y -/Us 7 7 /^=¥/v-£> ntil~20 ©It) 

10 H 2 N- (CH 2 ) n -OC (O) C (H) (R) (X) 

1:1-2 0 07;^^ 7!J-/H, 7 7/V^i> nttl~2 0©lt) 

15 O 



tl~2 0©7/V^/H^ 7!iwH, T 7/^/1^ nlil~2 0©It) 




25 
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o,m,p- X CH2 — C 6 H 4 — CH2 X 

CH 3 CH 3 CH 3 CH 3 
o,m, P - X — CH — C 6 H 4 -CH — X °.m,p- X — C C 6 H 4 -C X 

CH3 CH3 



H 

CO z R 


H 

-(CH 2 )„-C X 


CH 3 
X — C 


CH 3 
<CH 2 ) n -6 — x 


C0 2 R 


C0 2 R 


C0 2 R 


H 

x-i_ 


H 

-(CH 2 ) n i X 


CH 3 
X — C 


CH 3 
-(CH 2 ) n 6 x 


cor 


COR 


COR 


COR 



CH 3 CH 3 

X— CH 2 -C-CH 2 — X X— CH— C— CH— X X— 6 C— 6— X 

O CH.O iH 3 CH 3 0 CH 3 



C6H5 C 6 H 5 
X — CH — (CH 2 )n-CH— X 

(5£<K Xfcfc&St, A*. £fcf*3*iii, n(iO~20<^I 
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X CH 2 4!— O — (CH 2 )n-0— CH 2 — X 

CH 3 O O CH 3 

x — <!;h— H— o— (CH^n-o— H— <!:h — x 

CH 3 O O CH 3 
X — C H— O— (CHzJfrO— 4— i X 

CcS*. nlil~2 0« X(i^> JIX* titcfeBVm) 

CH3 CH3 

X — CH 2 — C C CH 2 — X I I 

II || X CH — C C CH- 

a & Aft 

CH 3 CH 3 



X 



ch 3 <H H ch 3 



o o 

o,m. P - x CH 2 -C— O— C 6 H 4 — O — C— CH 2 — X 

CH 3 O O CH 3 

o,mp- — O— C 6 H 4 — O 

CH 3 O O CH 3 

o,m,p- -O— C 6 H 4 — O 

CH 3 CH 3 

o,m,p- x SO z — C 6 H 4 -S0 2 — X 
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<temw&mm7M, am. 9m. 101, *fc«i iM7nm*tp>b&mtirz> 
mzm^zwr-S; Mmm&&mtbz>tc#>K2, 2' -tft°y ^mv<^ : t<Dm 

1, 1 0-7xfy fa y ^fU< ^©if^ X(4t b7^f /^f 

2 'liffioit'fk/v^^ ^ b y ^ b ij 7 31^/^*^7 v^i^ (Ruci 2 (pp 

h 3 ) 3 ) iltelitT|fI^5, /i^~!7i^b^£fi«£ VXm^ZWrfr 

15 ©t^MJ7x^V*77^y^ (FeCl 2 (PPh 3 ) 2 ) . 2ffi<7>=^ 
/KDlf;* h U7x=/V^7-f^ (N i C 1 2 (P P h 3 ) 2 ) . Rtf, 2m 
(0~yfr/\'(D\?Xh))y^Sl>'**7'(>'§£tt- (N i B r 2 (PBu 3 ) 2 ) ^> 

mt vx&mxhZo 
m^wsv^P^M^^^xm^hti^^-^^y^—t L,x\zmz-&m 

20 0!J;U;r (^^) T^y/^x (y*) y^y^/w (y*) 

y/H*^?vK (^^) 7^y^i-n-7 p DtvK (y ry y/nfe>r yy 
crtvv. (y*) T^y/v^-n-y^K (y ry y/i^-r y^/K ( 

7^!J^t-tert-7f;K (y U /Hfc-n ( 

7^y;HS-n-^i//K ^) 7^ 3 9 
25 ) 7^!J/Vt-n-^7f/K T^ 7 y /^-n-^-^^/K (y T 

^y ;l/ ^_ 2 -xf;W^i/;K (y y MkJ =/K (^^) 7^!J^ 

^Xix/K T?V sum K7*^K 7** U /^7x-/K (y * 

) ry y/^ ww/k (y*) r^u/H^y^ (y*) T^y/v^-2 
-y h^ix^^/K (y ^) r^y/^-3-y h=¥i/^/K (y*)r^y 
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2-fc Kndfi/xf/K y /HK- 2 - 1 Ko ^S^n fcT/K 

(^^) y >vm.2— 7;vjru3L=3-;vx.*?-;v^ V) T^y/V-^2-^ 
— (;* y/W^-?— (^^)T^y/^ 

TV y /V^2— /<— ^/V^-n-rv^/V3i^-/K (^^) TWA* 

TK^r U>f ^Ik W W l/&<D*JTA'*A'^7> s 7'A'lkXfi*STA'*e'A' 

©•7 W 5 K^-^/-^— ;7^!Jo=h!);K * ^ y ^ = K^/Wf(D= b U A* 

^mv-A'^s**— ; tv v Asr ^ k, ^ ^ ^ y ^7 ^ k^©t 5: ki&M" 

25 f i^t^;K iM^^^^;i/x^r^i ; uy, T'ntVy^ 
mtTVA'. TV ;VT;v^-;ve§frmfbM° ^JtfcWu mtoXft^X 
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n^ib^^/ufi-a-f*. i»t«ri-efe5^, w^l^ttT^rt 

^ 7 v^;v^r *^vW hi/<$<Dfr Y^&B ; ^ 9 /—A?* x. 

^ ^n^/— /K ^y/o^V-/K n ->^/l'TA'= — /K t e r t 

15 xyy= h y /v$e©~ h y /v^jgjtt ; mm^^. mSt^^(o^T/^m 

20 

M~i5ot\ it)»*u<w:5 o~i 2 ot©«H-efc5. 
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10 



18 

f-g-tS- k\z.£ym&ftWmte^u?>>&m7<£ti>2>tr--X *2) . tr 
J ^-(DW^&WivitX^n&Zft szt^x*) (A) X&Zti 
5S^fAnyy*««5l!5 5 S)i^^«^-^ *3) »s^$tbS 0 

UT1, 0 0 0«±1 0 0, 0 0 0i^W*U\ TRRtt5, 000£U:tfS«fc 
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19 

1.40 sxt& bv\ m*fr»©^*Rrf^*^*»^^— ^ 

^g^p?f^77^ (GPC) «riv^«!p5j?y v^felc j; 

m-rz>z.b&x%z> (sirmm) „ 

0£L<, 0. 8£Lh3S«£9£f*b< x 1. 0^±^jt^$f^b<, 1. 2£X± 
4. O^T^J;t)0*b<. 3. O^T/^fc^lX. 2. 5^T^#^^ 

15 -gmmomAX&b UTf*#fc:Rg5££*bi\ «*J5fc**sftSfUffi*^«. 09*.fif, 
20 (3) tllS!rf t5#^Oib^l'i D if-/^l^©**AP>f yS^rf 

ig-c* @ ftfcm etc \f -s\s%km<etft<D&^'Wzm$ ^smxh s £ ^ 5 ^t^^ ( 2 ) 

25 ^^Wli^A^ (2) KoV^P3£-rS 0 

£ te, L<li8 0 %SX±ftRJfc Ufc^ x $ <b 1<H:9 0% 
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5 R 14 

<L_ R 13_ R 15 (6) 

H 2 c/ 
R 16 



-k (7) 

%H 2 



15 (R 16 f*7K*M^fc ; 5v>(*^^/wS^i-) 
5£8 : 



R 18 R 18 

_i Rl7_i_ 

i 18 



20 

'►18 



(8) 



- (CH 2 ) n - (nttl~2 0©lt) x 

-CH (CH 3 ) ~CH (CH 2 CH 3 ) -C (CH 3 ) 2 ~, ~C (CH 
3 ) (CH 2 CH 3 ) -C (CH 2 CH 3 ) 2 -. ~CH 2 CH (CH 3 ) 
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- (CH 2 ) n -0-CH 2 - (nfil~l 9(Omm , 

-CH (CH 8 ) ~0-CH 2 - -CH (CH 2 CH 3 ) -0-CH 2 - ~C ( 
CH 3 ) 2 -0-CH 2 -, -C (CH,) (CH 2 CH 3 ) -O-CH,-* ~C 
(CH 2 CH 3 ) 2 -0-CH 2 -x 
5 - '(CH,) n -0- (CH 2 ) m - (nu n 1 ~ 1 9 OSft, fcfcb2^m + 
2 0) , 

- (CH,) n -C (O) O- (CH 2 ) m - (m, n tt 1 ~ 1 9 (OWk, fcfcb 
2 gm+n^ 2 0) % 

- (CH 2 ) n -OC (O) - (CH 2 ) m -C (O) O- (CH 2 ) ( 1 tt 0 
10 ~18©lt> m, n(41~170lf, fcfcU2^ 1 +m+n^ 1 8) % 

- (CH 2 ) n — o m — , p— C 6 H 4 — , 

- (CH 2 ) D -o- m-, p-C 6 H 4 - (CH 2 ) m - (mtt0~13O», 
n|j:l~140lt, fefc'Ul ^m+n^ 1 4) % 

- (CH 2 ) n -o-, m-, p-C 6 H 4 -0- (CH 2 ) m - (m»0~13O 
15 mWt. nttl-14©lt, tctdVl ^m+n^ 1 4) , 

- (CH,) n -o-, m-, p-C 6 H 4 -0-CH (CH,) - (nttl-12 

<omm . 

- (CH,) n -o~, m-, p-C 6 H 4 -0-CH (CH 3 ) 2 - (ntel~l 

20 - (CH,) n -o-, m-. p-C 6 H 4 -C (O) O- (CH,) m - (m. n 
$£l~12<D^ifc. fej£t2^m+n^ 1 3) , 

- (CH,) n ~OC (O) -o-, m-, p-C 6 H 4 -C (O) O- (CH,) 
m - (m, n|il~l fcfcU2^m+n^ 1 2) . 

- (CH,) n -o~, m-, p-C 6 H 4 -OC (O) - (CH,) m - (m. n 
25 2 (DmWc. fc*?L2^m+n^ 1 3) , 

- (CH,) n -C (O) O-o-, m-, p-C 6 H 4 - (CH,) m - (m, n 

1 (Dlt, fcf:L2^m+n^l 2) , 



15 
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-OH O — R 19 



R 19 



-NH 2 N — R 19 J 



H 



N — R 



19 



O 

.|l_0_R 19 O— H— R 19 



10 O O R 19 



H 



R 19 



O R 20 O 

N _|l_R« |l|-4— I 

H 

R 16 

-<j° -k 

- [S i (R 21 ) (Y) b O] m -S i (R 22 ) 3 -a (Y) a 

20 [5£*, R 16 s R 2 °f^ii:l~2 0WM7KiST'fcoT, R|— Xttftfco 
X^XhX^\ R 2 \ R 22 ^ V^*tt>|ft**Cl^'2 0©7;W^/H, 
6~2 0©7U^S, M7~2 0©T7M/^ (R 7 ) 3 S i 

O- (R' tt&*#l~2 0©lflB^-fb7K3!l3£-C*>o-C % 3iOR' {iP "C 

25 R 21 *fcf*R 22 ^2^^±#^-r5^#x ^tlfetti-* CfeoTt>±<* Mft 

b^^fhh\tn— tfeotU<, HftoWbiV^ ateO, 1, 2, £fc 
fcfc3&, bteO, 1, *fcr±2Sr^"T. mH0~19Wlf-efc5o fcfd 

U a+mb^lT-^ri^lSt5t)©it5, ] 
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- (CH 2 ) n ~CH 3% 

-CH (CH 3 ) - (CH 2 ) n -CH 3 . 
-CH (CH 2 CH 3 ) - (CH 2 ) n ~CH 3 . 
5 -CH (CH 2 CH 3 ) 2 . 

-C (CH,) 2 - (CH 2 ) n -CH 3 , 

-C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , 

— C 6 H 5> 

— C 6 H 5 (CH 3 ) x 
10 -C 6 H 5 (CH 3 ) 2N 

— (CH 2 ) n — C 6 H 5X 

- (CH 2 ) n -C 6 H 5 (CH,) , 

- (CH 2 ) n -C 6 H 5 (CH,) 2 
(nteO£JLLtf>SifcT% ^S©^ilclt2 0fitT) 

25 2 0itg*"C*fcot'bJ;V\ 
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H 2 C 




CH 2 



(9) 



5 (_htf>5£4\ R 18 r±±3£fclR!C2£-?*>!K R 1A RTlR 16 te7kmm*hZ>^fe* 



##*LV\, 1, 6-^**5*«^ i, i-*** 9 ***. 1. 9 



10 
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10 T<D3jm^& 5Jft^n^^bS^5o 

15 ^^l4 0°C^±2 5 0 < C^TT^P«S?r ; ?f Po 15 0t£l±2 5 0tW 
£?£L<, 170m2 50 t CTOU!)^L<, 19 0m2 5 0t« 

25 >~^n? ~,\,nm&mz&^xft*ftm4mfo*mn£-®z ^.txn^ mm* 
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-C (R 1 ) (R 2 ) (X) (A) 

-C (R 1 ) (R 2 ) -CH 2 -CH (X) - (B) 

& fc, Any >"£#»ata* V -/M3* ^SMfKS. v - ^ D * ^ 
25 att<tt7-^^^« (SIT, v-^n^^^WdSartffcVN^) "C 



WO 03/066689 PCT/JP03/00450 

27 

-C (R 50 ) (C0 2 R 51 ) -CH 2 -CH (X) -CH (R 52 ) -R 53 ( 
D) 

R 82 r**sjf]!§^ tK^SX^^S. R B8 tt**JIS^K **2£Xtt**£) 

itl~20 ©^gfc UTtt^^t 1~20 (DTSV*;V^ 6 ~ 2 0 © 

«s0ij^£*b5, R 5 M*. tK^M^-s 7;^yMI^, K*ftl~20©7 

zi^/i^ ^it 2 ~ 2 o ©7;V3 ^^7/w^/H^if t u < > ifrmm.^. 1-y 

Ul)^ UVV&m*. ^i|[l~2 0©7/^;H, ^t2~2 0O7 
2 0 (D7/W3 ^:/7/W^/l'S^#^&t IA\> 

r 5 2 S r 53 «tK*H^ tK^S, iifU<li2iofiStfeotR 62 I 
R 5 \ R 5 n«^m*3VNT^UT^#*&$r^UTVN-C^«tV\ £fctf~ 
o T t> i v \, r 5 2 ttTKSJR^X 1-20 ©^^7k*3ET? hZ^btm 
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l ~ 2 o ©tiStfcS r k #0* U< , l ~ 2 o ©jSMtaK 

i~20 o*»ST?*> « ~ k tmt- u < , i^Hiic 1~20 ©Jfcfc 

5 V\ 

(d) t^^5i^ft5t'=/Hi^»^ a»nstJ:ot/M3 

^yx«b, ynyfiMit^n^yftt^c (d) ic^it 

5 R 5 1 1-20 ©tilt h Z> Ws&, # tfflfc^ v ? ls\YM 

10 R 50 ? X H R 50 ! H H 

-R 51 X 





15 (A) -C«$*LS£, (B) tf^^tbSaix (D) 

*;vm& i kmm vxmmmm^< ^mmm^m^r^ zLt&°v% z> 0 utk&w 
-mm (a) -v&ztizm&G-rzK-'i'nn&ft&s mz.&v-'^*;^ 

;v^=e /^r—t^ 7* y /m^^e/^— mm (C 

) xmztizmvwWk&xhZR 50 . co 2 R 5i ii 7*v 

25 -C (R 50 ) (C0 2 R 51 ) -X (C) 

o©tis, R 5i n^mm^-. ^it 1-20 ©t ^ixsr^* u ^in^ 
) 

—mm (b) -e^^tv^S^r^i - ^^^*^^—^ (A) "?*3*t3 
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TIB— jR^C (E) T?^£;ft5> ^frtli: l o&U:©xf i/yft/F^S!:tt5 

So 

CH 2 = CH-CH (R 5 2 ) — R 5 3 (E) 
15 (5£<K R 5 \ R S3 ^±|B^I^C) 

(e) x^^^^^m^^m^mt\.x\±m\z.m.^^ 
mtfom : m\k&mmiz^< . w^ch 2 =ch- (ch 2 ) „-ch 3 (n« 

0~2 0©lt) ^(D^^l/^^fP^^Jig^^b^m^^s ch = 
CH- (CH 2 ) n -C 6 H s (nttl~2 0©l|[) ^(D^^l/^tt^l&^P^ 
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5 b ft Zo 

-J&5£ (c) ^^nss^a^tts^/^i^^^yyi:- 

10 fcv^«!*-cfc£, i-ftfc>*>— (C) -«§ixSSSr*-t-«^-^»fi^ 

^ § I # jB ^. -f^H t ft 5 <o -e, -¥ P^M i: ft 5 teT* 

25 SSRRO^fcl— ^ (D) •Cl$tl5l!«t5rt^U\ U2>>Uft 
(C) T*$*tS»s^&^$tb-fKi; (C) 
S4r*i-5^=^5Kfi^#:^— (D) -C^^tb5S^i"S 
OH^^^O^t SWa^**—*^ (C) T^§^5St-^ (D 

) x-mztiz&oit 1—1BL& (O T?*$tt5S©^H»[] / C— (d) -e 
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^SftS^fl^HBO ^o. OUM. 2^Tii-^<^^0^bv\ o. oi 
EJLhO. imT#£t>#£U<. 0. 0 1£l±0. 0 5^T^H(^*UV\ £ 
fcu — flEfc (C) t?*$^S^^KJB^«9l k gl^UTO. lmmo 1 £*_h 
1 Ommo 1 £XTX'&Z>^ £#Mf?£L<. 0. lmmol£A_L5. OmmolK 
5 T"t?&5- ^< - °- lmmol£(l3. Ommo l^K'fcSr 

(nmrs) b?A"<—$x>—i v^^tw wjy^-m (g 
pc^ zmm-tzz-t ##*lv\, 

25 u mug, w^s^^axm^^xssr^^. ^u<w\ 

y^bXa^r^TP^^* LV\, 03; U< r±«ffi*^ 1 0 0 t o r r ^Ts £ 5 
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32 

0£L<te2 0 t o r r£TF> HlC0*U< ttl 0 t o r r&T-efc&o UfeM 
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/n^ Kn^^HM" hmit&V!)l&2ffi<D&m (Mg 2+ , Mn 2 + , F e 2 + , C 
o 2+ , Ni 2+ , Cu 2+ , Zn z+ m) k3m<0&m (Al 3+ , Fe 3+ , Cr 3 

+ , co 3+ , in 3+ ^> <Dtt*m{kmx&mu*mtm<Dfc&m<D-&&^ 

nyW^-V, N0 3 ", C0 3 2 ", S0 4 2 ~, Fe (CN) 6 3 ~, CH 3 C0 2 
ttb^>P*52#O^JS^Mg 2+ % 3fl5<£>&M2 s A 1 3 + T*$>oT7K^S<^— g&Sr 

ta=¥ 3 — !7— K5 0 oi^y— ^ra-y-Ki ooo-yy — X (ivffrfcl&fn 

MtT#?)H5MgO-A 1 0 8 3RH»ft:##*U< „ ^Jxl«=¥3— 17— K2 
0 00 (tftfPfc^ (#0 SO bftSa*. iixb^RS^$tt5fc>^-e»j&v\ 

xm^xh^\ 

l^lOOlt^tTO. 1-101 

20 7 /Hi mffl<D&&-rxm^ n y isfcxm&fti x t> «t v \, 9 IE*! £ 

25 VK^y^J , f—^&f—it^mftO m&*tt'&Z>£te£$:fefc) (2 3 5 
~24 2) «KlSB«te:h,fc«*<Z> btbZtf, Ztlt>fcmfe£*lZ>t>tf 

Xti^\ 

#J;tfcf, MARK PEP-36, MARK AO-2 3f Oftx-f/^ 
(^±VN-ftLt>Tx^T-^f^^0) % Irgafos38 N Irgafos 
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16 8, I r g a f o s P-EPQ (eUrVvf*tfc B m<0 X 

5 2, 6-i?-t e r t-^-4-^Wa/-^ 2, 6-v^-tert 

) y^j— 2, 2' — T^l^lf* (4xf^-6-ter t-^Wx 
x 2, 2' -p^W^tf* (4^f;V-6-tert-^W*/- 
/W) N 4, 4' -^f Dr^t^ (3-^f/V-6-ter t-^W*/- 
10 ^) . 4, 4' -^tf* (S-^f/l'-e-t e r t-^W*/-^) x 
2 S-^-tert-^A/fKn^;^ 2, 5 - $?- t e r t -T 5: A- 
WKb*/^ hyxf wy^!J=i-/i/-t^- [3- (3 — t—^^/v— 5 
_^^. /W _ 4 t Ko^fv-^^^/V) ^ut 0 ^— h] , 1, 6— ^^U-^i^-— 
/V- If* [3- (3, 5-^-t-^-4-tKB^7x^) 
15 ^-h] > 2, 4 -If*- in-*9?-A<&*) -6- (4-t 

5 _i;_ t _^ 7 -py) - i, 3, 5-b!J7v?y, ^xy^yf/W 
-xb7^ [3- (3, 5-5^- Kn^V^ai^A') 
t°^-h] , 2, [3- (3, 

_ 4 _t Kp^i-ZV) /nW-h] , ^"^^7*^^—3- (3, 5 — 
2Q c?_ t _ 4 - 1 K n ^ x /am-h, N, N* -^^If 

j^l^tf* (3, 5-^-t-^-4-t KP^-t Kn^yt^^ K 

) % 3, 5-S?- t-^/t—4-t: Kn^^-^y^7t^7^-b-v? 

a^VVac*^^ 1, 3, 5-hV *^-2, 4, 6-bP* (3, 5-$?- 
t-^vV-4-t: Kn^^i^/V) If* (3, 5— 5*— t— 

25 ;V _ 4 _ t )f P if^yi?/V*^*y|if;I/) #/WS/!7-k x MJ* — (3, 5 

_ i ;_ t _^ ; i / _4_t Kodf^y^) ^y^7^^-h, 2, 4-2, 
4 -if* [ (^r^^-A^-^r) y^/^D o-^w/-^ N, N' -if* [3- ( 
3> 5 _^_ t _^_4-t Kp^^7xx;V) ^df^-^V] k K7^, 
MJ * (2, 4— t -7f/V7xx;V) 7t^77^f K 2 — , ( 5 ^71' 
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-2-tKn^7x^;H <<l/y h V 7/ w /K 2- [2-tKP^-3, 
2 _ ( 3> 5 _e?-t-^-2-t Ko^73i=;w) ^/byr/-;K 

2- ( 3 - t - ;u- 5 - ^ f /l'- 2 - t K n ^ ^7 x 
5 y/fyTy*-;K 2- (3, 5 - 5?- t 2 - t Kp Wxs^) 

_ 5 _^ on ^/^ 2- (3, 5--^- t-T^-2-t Kn 

^v-^^^/v) ^y/M)7^/K 2- (2' - t 

f/i/7x=;w) -^y/MJT/wK ^^/W-3- [3- t-^/V-5- ( 
2H _^y>/),y7/-;l/-2 — f/U) -4-tKn^v^7x=;V] 7"pW 
10 ^y 3 ^ (^1^3 0 0) ^O^^ tKn*V7* 

;=.7W<:/;/ h 117 /VUNHtU 2 - ( 3 , 5 - t - -ff-As- 4 - fc K p # 
v^^vW -2-n-7'f/WPy|lf7 (1, 2, 2, 6, 6 — <l/# 
^_4-t°^y^/k) „ 2, 4-S?- /V-3, 5 -i?- t — :/ 

15 i^p^tfiH, 7^7^200, ;^7'^M-17, ^7^7SP, 
/^7y^SP-N, ;^7y^NS-5, ;^777NS-6, y^^y^N 
S-30. ^7^300, /^77^NS-7, /77S/^DAH (£*_LV^ 
•fttt>^:rt*fll^X|!dtt) s MARK AO- 3 0, MARK AO- 4 0. 
MARK AO-5 0, MARK AO- 6 O.MARK AO-6 16, MA 

20 RK AO-6 3 5, MARK AO-6 5 8, MARK AO-8 0, MAR 
K AO-15.MARK AO-18, MARK 3 2 8. MARK AO- 
3 7 U&±\^ft,hT7 i %T--tf*tt>2m) s IRGANOX-24 5, I RG 
ANOX-2 5 9, IRGANOX-5 6 5, I RG ANO X- 1 0 1 0 , IR 
GANOX-1 024, I RGANOX— 1 0 3 5 x I RGANOX-1 0 7 6, 

25 I RGANOX- 1 0 8 1, I R G ANO X- 1 0 9 8 , IRGANOX-12 
22. I RGANOX- 1 3 3 0, I RG ANOX- 1 4 2 5WL (ELL^T *L 
^0*f/^>f^-S) . Sumi 1 izerGA-8 0 (ELhVvf frlh&ttk 
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Tfe^^^^LTfeS^tfi/C 3 5 3, If yB 7 5 (BUrWjVbfc 

tvis—h?^; —/^mikffijkftk ^ h n v K-fb-g-w^^f e>tLS. ^y 

T^y ^-h^^y-^^b^ih^J^bT^Jx.^ 2 -t-^/U-6- ( 
3 - t — rff-fls— 2 - t K.O dri/- 5 — *?-A~0$?A') - 4 -y 5vl^ 
Tyyi/— h (^^^^ 7-<if-GM) „ 2, 4-^-t-7 5/W6- [1 
- (3, 5 — i>- t -7^-2- t Kodriy^^^/v) at^yi/J 7x^V7^ 

LTte, K^fct^tUfeV^S, 2, 2, 6, 1 -t°-^y 

S?*/!^ 2 , 2 , 5 , 5 -gm- 1 - tf o y S?-/^dr^7 i^/Hg, JWfefc K 

drv-^y— 7^/Wb-^#Ji lyTte, IR5£Mt$jh,fcV^ 2, 2, 6, 6 -T h 
7^ 1 -fcV<y i^^/^^iy^iy^/U (TEMPO) , 2, 2, 6, 6- 

X f> 7X^;V- l-t^y S?=^dp->9^^ 2, 2, 6, 6 — "7" 7^ f- 

1 -fcV<y i? = ^i/7^*/K 2, 2, 5, 
^/W- 1 - fc° u y i^/U;*-=^>7 i^/K 1, 1, 3, 3 -y- h7> ?VV- 2 - 
^ y y y K D =;^^.y 7 N, N-i?- t -7*f ;u7$ yt=^y7^ 

a 1 v i n o xy 1) 7 y — 7 A*£<D&fet£-7 V —=7 ^^M^X hW**> 
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n^WbX@{c§|^^VNr^^o^ll^x&s||ife$tbSii:^*bv\ 
fete £ 9 ^Bt^-f-s r £ lc«koTfr5 LV\, mtil&m&mk Ltiit 
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20 £v\, Mx-\*s 

25 (4) ^»ja^o^*»*xej;5t>»*©a»"e!»**aasrfT5*a5 
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&m%> - 1 U: X o T fc K n i/ y yWbJStejfiSfc < ft § (D T% t K o y Mfc^/fcte 

5 

^ftUl, OOOFiilO, 000 0£HT^»*UVN. 0 00^ 

10 ±dsj:9 0*UV\ ±Rtt5 0, OOOeTFtfJ:*?**^. ^n^yft^ 

15 uT^£fc>bnzK#«steg (^j^^T/v=i^i/^y/^^) (D^^/vmrn^^ 

0:(D^P^>iiltfl t^;^l^lkg^LTl, OOOmg^T 
20 TTfc5 0 3S^i3^^*«:7c*^*ftJ:io-cafl3fe"e#S. 

^g&fng£ UTtt«FfclS3e$*l/*V^s % ^U<ttCH 2 = CH- CH 2 = C 
(CH 3 ) -Tfc*K ±5ff*t<ttCH 8 = CH--efc5„ m^l^fefc 
9 (DWISSO-O^^oVNT^l-IS^tt^VNiS. TPIf*0. 5gA±dW^ U< , 
0. 8SJLb#J:>}#*L<, 1. 0SJUt#JEK:#*U<x l. 2EU:#J:93Efc 
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4:flf*j«otr=/u**y^— JK* (C) T?&£*L5£d> 
(D) T^$^5S(J:^t5itlW<Dxfi/ytt»S^ft 

15 [t Kn v-y /WbSlSi4jBLJ5fe«Jfcov^-C] 

(A) ^F^^^^l/^^fBS^-f-^t^/V^m-a-^ fttfx (B) kK 

20 fpg (CH 2 = CH-) ^i-str^/^fi^^fco-cjK^n^^bS^fc 

25 < t K n v- y /HkSJSttiBjMfl ( 1 ) > 

^<o«t 5 bi>i. iU<ok Kni/y /v^Sr^-f Zik&yak b 
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■ttt^fclR3£*tL3feV^, 09x.fi. -JRS: (2 2) £fcf* (2 3) Tf^StbS* 
3 S i O- [S i (R 2 3 ) 2 OD a - [S i (H) (R 24 ) O] r [Si ( 



R 



R 24 ) (R 25 ) O] C -S i R 23 3 (2 2) 
5 HR 23 2 S iO- [Si (R 23 ) 2 0] a - [S i (H) (R 24 ) O] b - [S i 
(R 24 ) (R 25 ) O] C -S i R 23 2 H (23) 

O^^K R 23 *5it^R 24 (^^#Cl~6<DT/V'dr/vS N £fcH\ 7x=;^S x 
R 2 5 tefe^Wt 1 ~ 1 0<DTA'*A' : giiZtz.\£T s 7/V5r;V£k%:7F'i- o aftO^a^ 
1 0 CK bte2^b^l00, cttO^c^lOO Sr?ilfci-^^[^r^i~o ) 
10 -«5£ (2 4) -«$^Sat^o^^ ; 



R 26 H R 27 
(SiO) d -(SiO) e -(SiO) f - 

R 26 R 27 R 28 



(24) 



15 (5£4\ R 26 *5iTJ?R 27 ^m^l~6^T/V^S^ 7 ^-A'Zk* 

R 2 8 te#tfit^C 1 ~ 1 0 ©T/^^StfcttT^^^X S:*t. diiO^d^ 
8, ett2^e^l0, f tt 0 ^ f ^ 8 ©Itlri U d>o 3 ^ d + e + f ^ 1 
0 £r$K;fc-t\ ) 

IB-^ (2 5) , (2 6) -T?«$ttS«JR^n^f-V^ (27) , ( 

2 8) -C*$tbSai«'>o^^0^uv^ 

(CH 3 ) 3 SiO- CSi (H) (CH 3 ) O] CSi (C 6 H 5 ) 2 0] h - 
25 S i (CH 3 ) 3 (2 5) 

(CH 3 ) 3 SiO- CSi (H) (CH 3 ) O] [Si (CH 3 ) {CH 2 C 
(H) (R 24 ) C 6 H 5 } O] h -Si (CH 3 ) 8 < 26 > 

(^«t>, R 24 ii^m^tcit^^/um^-ro g t*2^g^ioo, h^o^h 

30 
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H C 6 H 5 

(-(SiOHSiojj 

CH 3 ^6^5 
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(27) 



H CH 3 

^(SiO) r (SiO)j 

CH 3 6h 2 CHC 6 H 5 

4,29 



(28) 



^8. £>o 3 ^ i + j ^ 1 0 &mit1r$mi%K<rf 0 C 6 H 5 te:7^~A^2r*M-o 

) 

^^H:2«£Jl±©^^>'tt^ft«i* (CH 2 = CH-) «r*i-«<ft^?-^ 
15 WcfcfU (22) (28) icS^JlStKDv'y/Htfft^tr, 

fc&fflV^ifc t>T?#«o ^4 J ^2{@J^_h<Z)^^l/>'tt^l&f0£ (CH 2 = C 
H _) Srtt5ft^^tttt> 4Htt©fc©<lrJBV^ So 0JJ^i-£ft 

fctfU 1, 4-^^*^^ 1, 5-^^^^ 1, 6-^^^^ 
20 1> 1 , 8-/i"i^>\ 1, 9-f*#S^^©#Hfcak* 

5Rfc#4fe* O, O' -v?7U;^7x;-/VA, 3, 3' -^7!)/Hf^7x 

25 *T,S 0 

_h|B— jBft^C (2 2) (2 8) fc33%Ufcift«*Ot KB^U/HttflS** 
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H CH 3 

V. * 



r (OSI)n -° L/ cH 



Si 



(CH 2 ), 



m 



h,c/l 



H CH 3 
0-(SiO) n — ] 



H CH 3 
•(OSi) n -0 




H CH 3 



H CH 3 

V H CH 

<osi)„-q _ ^ v- o) ;_ 




H CH 3 

(o¥i) n -o 




H CH 3 
O V 
\\ 0-(SiO) n - 

H 3 c/| 



jm^-T^r fcj&S-CtSfl^ BHbte©®a>^ ^v^te^fb* (CH 2 =CH 
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K 2> 5-^^-2, ( t -ttA^A'tti/) 2, 5 

-i?* f'/l'- 2, 5 - i? ( t -^/W^r^i/) - 3 W % S?* 

2, 4 - i?^ p a^yy-f M/Vt^r^ K ^^p^/^^^KO 

K 1} (t-^/W^tf-^S') 1, 1- 

^ (t-^vW^^v') -3, 3, 5- by yt^/Vffv^ary-XDXote 

(Df&$k(Omh ttii, RhCl (PPh 3 ) 3 , RhC 1 3 , RuCl 3 , IrC 
1 3 , FeCl„ A1C1 3I PdCl 2 -H 2 0, N i C 1 2 , TiCl 4 ^ 

mm&tvx&mzftmtett^&s (a) ^(o^^m^mam (ch 2 

= CH-) ImolWU 10- 1 ~10- 8 molO»IV^©^<, 
0£ Kttl0" 3 ~10- 6 mol 0>a5ffiT?JBV , '5 0>a s «fcV N o 1 0 _8 mo 1 X 
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(DX1 0 _1 mo 1 ^±^^©#0*1^. 

0^-15 0^ $ u< lis ot~i 5 ott*§*S<7)^ - 

5 <tKov'!JM^ttia^ (2) > 

10 H- [S i (R 11 ) 2 _ b (Y) b O] m -S i (R 12 ) 3 -a (Y) . (2 9) 
0©7U-/^ ^it7-2 0O7 7/V^l, "£fcte (R' ) 3 S iO- ( 

r' \-$mmwti~2 o<Dim(Dmt^m^h^x, 3«©r' -efco-c 

15 1 ^yt(iR 12 ^2Bi^±# : &i"^^^. ^rixbttlSB— Tf*>o-Ct>i<, I^t 

^tb^{ilRl—t?feo-r^J;<, ^o-CV^^J:V\ ateO, 1, 2, £fcte3 
-^fc, bteO, 1, ^fd(*2^r^i-o m»0~19©I|:ffc§, fcfcU 
a+mb^lt*fc5r}:Mt5l)©i:t5. } 

25 iP7k:9#M4S^7k^Sti\ li©^iJlf ^ 1 - 3i©|Sl-C^t5 - 
(a + Eb) tei~5l@<DiSffl/W£bv\, MMM^^^^ 
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H-S i (R 12 ) 3 -a (Y) . (3 0) 
(^cf. R 12 , Y x afiBiflB^PC) 

^ {Mfctm.i&m (2) ) t>^0j«D-oT*fe5o 

10 

15 Wtittl, 000J6AJ1IO, 0 0 0 0 SXT tmiz. bv\ TPlte 5 , 0 0 
0EUb5SJ:B#*LV\ ) JiPS}*5 0, 0 0 OJBAT^J; 90* UV\ *flM4^y/v- 

5 0EIT##*UV\, TRttl. 10K_hasj:9#*UV\ JiRRttl. 4 0STF 

20 3W&w©*«H4vy./uXfcUTr±, — JK*3 1 ; 

- [S i (R 11 ) (Y) b O] m -S i (R 12 ) 3- (Y) a (3 1) 

0 (OT V — /^Sn H*»7~2 0O79^^ *fcf± (R ' ) 3 S iO- ( 

25 ti<, ^jfeo-CVNT^«fcv>) -c^SfrbS by t;v^i/p^>>M^U R 1 
1 *fc«R 12 ^2^Ji#^-r5^#, **tfettlSI— T?*>oTt>J:<, Hft^T 

^p>fii-tfcoTt)J:<s J|4otv^tJ:v\ ateo, 1, 2, £fcte3 
*fc, bteO, 1, *ytr±2*^i-o m(iO~19©ifT'fc5„ fcf£U 
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*P7k^'l±S^7kmSf*> i <@£><^ *igFF-fc: l ~ 3 r b 

btmt.^\ b<i^ -^3 2 
-S i (R 1 2 ) 3 -a (Y) a (3 2) 

-a-#>ofij^^#^P!S^$tt^v>^, t Kn^y/i'ga^^t^tt^i&fnS (ch 
2 = CH-) g{c*J-U-C^4^_h-efc5r i)iW*U\ 
25 t: Knv-y/Wk^^<t OSii^ji^^fefe^x t Kn i^y /WbMift£rm&n-r 

Ot~15 0U $f)^L<}i8 0t~15 0tt-fc5 o 
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T^V S f!)x^;-^75^ ^xf-i/yb!)7^y> b i/yr 
>\ tK/V75^ ^W^, i/^B^i/;V7^, ^y^/W75^ 
S?rc^-/UT 5: y* bVVT 5 >\ v- y V^5?T 5 >\ by ^ Vi?T ^ >\ 
10 ?T-i?ls. i?-7^^;VjfT~*J>, 2, 4, 6-hy* (^W^^f 
/W) :7^y — /K y ^> N-y ?vwe/V* !> i/\ 1 , 3 - *?7V\? 9 s9 n 

(5, 4, 6) !>^*^-7«fOT$>'3R'fb^fc5V>r4- : ette>©^^^K 

S;779^7 ^ i/t*?^mm>(Dfr]&M%>z>\<^m-&yd<D£ 5 &t ^ 
^ £ rnmmt&yo t <d^^ x x*m&® mmvtf vr^^t e> 

; 7^yMtt^^7>'^y^y mz-&. y-r^y^n tvi^b 
25 jiiBK'fbttiMMfe (i) x mwm&m (2) «jttsrw»*r*^«>t-# 
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5 <%m&> 

tcMmx.te, w^y*. mmx^v^ ?>w, mt*?-*>. mm±^ 
^m^<]}^. tils'? 1 ? mmtimMfflfcM*^^'?^* mfi.?^—* 

th^^v *t£b*&m^^z> z.tfrx%z> 0 z.tib<D o %x%mm\z.-fc.w&< 

<°SW.M> 

m&x% z^MMtvxnmzmMisthte^tf. fetkvmmmcD 

l> y a^i/^y />^y)/x- K ^<is^=n])^V h—z^^/H?©* 

^>jj?y -«-^^^^u^©#y ; #y^s?x^ #y 

/Ky -f V/f ~7& itzc-ls—T # y n^- h y jH^Dt2 7°l/y ;li-fb 
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15 ^y/f7 x /-/K i/^^;wv-Ml^f^5 0 

#j % g^m^^K Mfc^^vK smr^/K g^tPy/^ox^f;«J, 

^iX^7>'^(DT/V= 3 e^T/V=i^rv'iX7>'m ; i^^SM y^n^/ *rv^y5 
v-y^^, r -^^^y n^;Vt^i/7°P v —T 
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10 f-As*?* h^^yW^v'T^- Mtf^7^ ;>fy^V-b 
Slrtt57^="if^7yii ttH by* (MJ ;* h^v^y/W 

15 tf/W'TVW^ h^i/v-y^ N- (fl-T^y^/V) -y^^/T'n^ 
h^F^7^ N— (jS-T^y^i^) -7-7^/otVMf;^ 
^ N- (/S-T^/^A-) - v -75y/ntVWh^h= 3 f^ 

v^>\ N- (/3-T^/3i^/V) -y-r^y^tzn'/u^^/^^h^iy^^ 
v% y K^ci y b^v'^^ N-7 31^/^-7 - 7 5 /^n 

20 tVkbyy h^^>7^ N — <y^-y-75/7of/Wb P ^ 

^ N-t*=;^y^-v-7 5 /i/ntVl'b y xh^^Vf ©7 5/ S 
-^Tv^^lS; ^/^7°MSrft57;>3^W7yiilttt, y-^/Kfr 
7" h^n tT/i/ M)^ y - * /vftzf Yzfv fcVw b y en b^i/i/^^, 

/l^^^^/l^^/^tf;* (2-;* h=3r^3i y*ci/) >\ N— # — Uo ^ 
if^xst^jv) 7^;xf/V-7-75/7 p otVvfM y^xy^l^m^jv 
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^ y v-^P tVw^ ^A-vM h *V^9 y - ^y V b^i^o t 9 ^ b y 

10 ^^7^ y-^y iXK=¥v'7 0 ci tVl-h y^ h^v^^^^x 0- (3, 4 
-=.tfi*is 9 s9 df*/;!') if;vMJ^ h^^7^ 0 — (3, 4-^^=¥ 
i/>y^D^^i/;l/) h'Jx h^riXS^ y -^y v- K^i^n bf/l^ ^ 

yg^tH y — * 9 2 y n^^o^h P * y—*??V 

^^^^mmm^mmmt^-m. 7^^!7A7tf^7tbt-b#© 

±IB»*ttft#5tttt, t^^l^lOOlt^ttLT, 0. 0 1-20 
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O MM&Xfo V) x J£fc#* U < tt 0 . 5 — 5 MSPT?*> 5o 

<m&> 
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fc-**Ms>*^ mffias^?"*^ ^#^777A, 

!5 ^ ^„y^;^-b, 7 s - P-«S#tf fettle ftjfc^-CW:, 

20 5c l6JR=f^»*ett, itt#fflS&«=*^ ftjMcpfffiWfi^A, A/i^»fflB5S 
fMK X*©M«UT^i^#. =fA/-?5/^-, =fA*#-K 

fMttSo ^eo^ ^yK 7*- AS#tct>4£ 
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5 rm*%j *m-i- 0 

%3fr?mL<Dik) J tt* ^;Wn- ^x-i/ g y^p-7b^77>f- (GPC) £rJS 

7f I/^i^^tlfct)(D ( s h o d e x GPC K-8 04^.TJ?GP 
C K-8 0 2. 5 ;Bgfqmx (tfc) $£) . GPC^Ii tt^PO*;^5rI 
15 V^c 0 

»ft5>*f*frv\ GPCict ^*5f¥WitJ; «9^mufc e 

20 

(c) T^^tbss^-rstf^/^m^^^^y^^^^^ y/^ut'f 

25 

tib^mj^x tr^^M^'p^)— ^ (d) x-mztizmt— ts& (c) 

tf^/^m^^po— ®&Z (D) tr^^^SSi:— ^ (C) -C^^tt^SoJt 

= (&fo'&<D\f-;v^n&W^Bfc-fz>— (c) -et^^Soi) / [ 
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(c) ] 

10 i!)IFItto 

15 

20 tfJSBfiOt Kn^D/^ftSi^o^t^ (S i-HSi3. 7 0m 
mol/g) > e^M^ Ct^ (1, 3— E^-A—l, 1, 3, 3-rh7^ 

(T ^ y n - /^/KOl^) 
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mmW^^mW^H^^>2 LOt/<5^79^3^ CuBr (8. 4g> 
58. 5mmol) Rj6Mrt*rft*Wfclxfc. T-fcb-by/v (1 

12mL) SrJn*.. t-f;W^t70^30^WUc o ifrtfUT^y/Hfc 
n --?*f- ? \s (2 0 0 g) , 2, 5-^P*7i?^^^ (17. 6g, 
5 4 8. 8mmo 1) . ^^f^f^M^T^ (0. 40 7mL, 0. 
3 3 8 g, 2. Ommol) (r. h P T 5 ^ fc^) Sr*P^-, R«S:IB*& 

Ufc„ 7 0 c CT«S#t*^^, T^y^n-^/V (8 0 0 g) Sral^tf) 

(1, 7-^*^>'£tf>KJ& : bT^/uM-&#+«>— (C) 
10 S©-« (D) T^$tL5£^^^R^2SttJ ? tf^V'^fi'a-^^^^^^ 

-CJBIPU ^l/^^fP^^^iUTl, 1-**9V& (144 
mL, 107 g> 9 7 5mmo 1) SrS&PU XfcT-te b- b P ^ (3 3 6mL 

15 ) Ztox.. byr^Sriianu %\%wt% 7 oK-vMfmwvtco 

3— fl£5£ (C) t^^tl5lOil47 4mmo 1 T?fcofc„ ffffBO— (C) 

i 13 t^ftts-^ (c) -e^^ttssw^^tr^ffl-r 

5£ (C) -Cf 1 k g (^Lt 2 . Ommo ltfcofc. 

AtrfEtf)-^ (c) -c*s*Laa6©a*©«sttfGPC"e^«>e>*b*»[W^j. 

if 2 4 0 0 O^V^l^l^^fcOl^tS-^ (C) -C^£*t5 

25 fcj:9#e>*t*^-^3Rm'&fler±-j»^; (c) •efcSJtsxartfi-a 

(c) •c^stbsasi-jRs: (d) ^mzft%&<oik&nm&.iz-ft\,^ib 

fc ^ r 5 0 . 0 3 -efeo/c 0 
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2§P/=3ra-!7-K7 0 0 SL 2®> : #fctt«I^ (80 10 &AH*^ ' 

fi^ffc [ 1 3 ©«t¥WItt 2 3 8 0 0. #^4Mftt: 1 . 23 -t?fcofc 0 
[1] *fc#**t«***tt5c*4MlfO**, gfc#U4 9 0 

10 OmgTfeofuo 

$mmiX''&tbtltzM&fc [13 «rl 3 0°CT-6B#rWfM# (ttffi* 1 0 t 
15 o r r gJt.T) r5i^KlJ:9***^^*^*^^^^**^** yT 

#lkgK:»l3800mgtfcofc Q fWfi»2 43 0 0, 
Ml. 2 3T?fcofc 0 

20 (^1) aHPT^ y;^n-^f/W^o^WbW2 : 15 0TO«!i 
1 [ 1 ] ^150 °CT' 6 ^|WiB««tt# <&EEJ£ 1 0 t 

25 ^lkg^L8 70mgtfcofc, i W^itt 2 4 3 0 0 , 
1. 2 3-efcofCo 



(^»!J2) y 7 ^ P - ^f ^ «1 3 : 180W* 
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1 -C#btb^S^ C 1 D 1:180 <C-C 6 B#»MM¥ (^JE^ 1 0 t 

^lkg^U3 7 0mg-Cfcofc. t¥^t«24 1 0 0, 
5 1. 2 5 -Cfcofco 

(i^^!)2) 1, 7 - t^ ^ i?xy ia 5 y - ^o^^f/Hl^©^ 1 - 
2 

10 ^©1^ fi^m^^) n&)b-r%m<a-fc [2] ) ^r#fc 0 

*<a*# [2] <D^2p^^-4^2 4 7 0 0, ^AS^te 1 . 3 2T^ofd 0 
C2] ^l-^^^^i^TC^W^m. I^lkg|:*tL3 4 0 
0 m g T'fco fc 0 1 5WSfc «9 A£ tbfc^ U V^^S^^Cf* 1 - 

15 7f@-efcofc 0 

m&m 2 -e# b^fca-a-^ c 2 ] 5:200 °c-e 3 \%miN^Mn (^ffs 1 o t 
20 o r tut) ^%zkiz.£vmmmmmis*itc^i'^&*®i%imtttf})T 

ftlkglcML2 8 0mgtfcofe 8 IWfift2 5 9 0 0, ^i^te 
1. 3 4 "Cfoo^Co 

25 (^WJ4) jK !J 7 ^ D -^f /VOJ^ad ^ «1 5 : 2 3 5tt^ 

^5t^!l2-C#btb7cm^ C2] ^2 3 5«C-C3l$rcJn»Jlfc# (i^Sl 0 t 
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#lkgt#U100ng ^TT-feofCo *W^*tt 2 6 5 0 0, #^4# 

jftrrai. 3 6 -cfoofc 0 

5 (T * y ;Vfx7r;HDl^ : 

&m&&&Xfift&&tt%V>2 LOt/^7^77^3t, CuBr (9. Og, 
6 2. 8mmo l) R*Wrt**#«*Ufc. T* h= b 9 * (1 

0 3mL) Sr&I*., 7 0t;-e3O^Wtfc. £*LfcT*yA*fc 

n -?fA, (5 4g) , T^y^m^^ (7 7g) , T*y/H*2-* 

10 ai^/U (6 3g) . 2, 5 -^/n^T^t'VS^f^ (17. 6g, 4 8. 
8mmol) , ^y^f^ifW/M)7^ (0. 4 4mL, 0. 3 6g, 
2. lmmol) (i*t£Jll»hyT5 RfSSrlMfrUfc. 70 

^^aP!IMWbfc#&* 7^y/Hln-/f/V (2 15g) , T^PA*^ 
(3 0 8 g) x 7^ U/H2-> ^ (2 5 3 g) ©i&<g-#J$:3£a*BJfc 

15 }ffiTUfc 0 ^y-r-o^T^ l ffcbyT^^^ii*nurc 0 

(1, 7—^9 9^=^^t(ORf^) 

*r / -?-5ifom& 9 7 %^Itfc^^/^ T-fe f~ b y /vSr 7 0<C 
-CJ&SU 1, 7-t^^/(3 0 9mL, 2 3 0 g, 2. 09mol), 
Tirb^hy/i- (3 0 9mL) SrJQ*^ h^^MflU §1^7 0^* 
20 M»#Ufc 0 

5— (c) -e*$tb^S<^*fil 0 lmmo l-tffcofCo H&fB<£>— $£5£ (C 
) •e^$^5S©i©WGPC-C*i!!)f ) ^5i[¥WlIl 6 2 0 O trffl 
V N-cm^l^^fc«9^#^i-5-^ (C) ^£fr52£©¥i&tf>#*:3fffi 
25 -TZtl. 6<@-?fcofc„ 1, 7-^^^^AP^ SJS*TB*fc*5rt* — 
(C) k gl^UT3. OmmolKK'fc 

ofco «wb©-jKS: (c) ^&£*b«£©»*©^tfGPC^#«>e>*La&¥ 
J8#^Mi 7 i o o^ffiVN-cm^i^^^t) fcn5R9E-f-5-«5£ (c) t?* 
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T . fcofCo ( C ) -e*$*b*asfc-»5S: (d) x*mztiz>m<DK.i£&m& 
5 m&f&m<Di&£;) 

T7-K700SL 2§P: *Mt&?nte# (ttc) St) SrJP*., ^#4TT^Dit 

ffc [3] ) £#fc 0 

C 3 ] ©^Wtfi 1 7 5 0 0, ^*^*r± 1 • 15 T'fcofCo 
[3] «frMfrS***tt5B*5Mfr©**, I^lkgCtUSO 
15 Omgtfcofco 

(JtWJ2) *l^©^n^yOTl : 13 0Wftl 
05t^J3T*#^^m^ [3] ^13 0tt'6«W MlO t 

fi^l kg^L3 5 OOmgT'fcot Sk^^itt 1 7 5 0 0, 

(HiSflJs) *1^©IK^o^«I3 : i 8 oxz-ent&m 
25 njg^j 3 t?# e> ti,fcs^#: [3] ^180^^6 mmmism (Ul±g. 10t 

o r r £TF) t5i ifci 9*#i^*^ :t ^ l/ ^ft»*$** J 7 

l^lkgl^L4 7 0mgtfcofc, 7 6 00, 

Jfijfil. 1 5T?fcofc 0 



WO 03/066689 



62 
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2 

) «rffv\ g^ii-^m-a-^ (fi^ffc C4] ) £#fco 

S<3># C4] 1 7 4 0 0, #^*#*W:1. 1 6t?feofd 0 
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